Characterization of sphinganine kinase activity in corn shoot microsomes.
The activity of sphinganine kinase, the enzyme catalyzing the first step in the breakdown of the sphingoid long-chain base sphinganine by converting it to sphinganine 1-phosphate, was characterized in microsomes isolated from corn shoots. Activity was assayed by monitoring the conversion of [3H]sphinganine to [3H]sphinganine 1-phosphate, which was recovered in the aqueous phase following lipid extraction. Sphinganine kinase was found to utilize D-erythro-sphinganine and ATP as substrates. Maximum product formation required the presence of Mg2+. The apparent Km for ATP was 0.81 mM. GTP also served as a source of phosphate, whereas CTP and UTP were not effective substrates in this assay. Maximum product formation was observed at sphinganine concentrations of approximately 100 microM. Results of competition experiments suggested that the enzyme could also phosphorylate D-erythro-sphingosine but not DL-threo-sphinganine or D-phytosphingosine. Enzyme activity was greatest in the microsomal fraction obtained by differential centrifugation and was localized to the Golgi and endoplasmic reticulum using marker enzymes. The specific activity of the enzyme under optimal conditions was 1.08 nmol/min x mg protein, a value 25-fold higher than that reported for preparations from brain tissue. Fumonisin, a mycotoxin that disrupts sphingolipid metabolism, did not alter sphinganine kinase activity in vivo or in vitro. The results of this study demonstrate, for the first time, the presence of sphinganine kinase activity in plant tissue and suggest that the properties of the kinase from corn microsomes are distinct from those of the mammalian and protistan enzymes in some respects.